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lc:t-^^-- -> h LT. 1 . 5 M s T'S:«;'$-fe<?) 3 M m. 2. 5 m s T"^{i 0 m mftfi 

ck 7 ic^ 2 -5imm.m<r> i^^«j;t/i^mT*>-s/i*>. mffifiEtj^^^ ❖ jc i . 

[ 0 0 6 7 1 



^mm^^ •v^2 2 a%lJP«JEEtt 0 . M2<7)SmfJMx^ -7^2 4 Jc tt^iJfilp«JI^ Ep/jD t 
[ 0 0 6 8 ] 

mhm^mm\z^\%)^t,ii. m i^mm.mtm&n.mti)*mmLxm^m\zf^^L. 09 

(b) ICTKt J: 7 (cmm^M^ -f y )5:-5, ceo t § . ^feicig-xf^ j: 7 ic ^ 

0.2ms T-fKil^ 
[ 0 0 6 9 ] 

13 9 [i)TkU{\) tc:^-t J: 7 ic. m 2 c;)«m*iW^ -v ^ 2 4 ti. ^1 <?>m^^M^ >7 
[ 0 0 7 0 ] 

0 1 0 ttl^ 1 c;5mm^M:^ -v ^hm2<r>m^mm7.>{ v ^co arim«1iLM^#-lt 

g ^ ^ n ^- n ^ L T , 
m 1 1 (a)*^'b (d) \t^nmziini>m i <7)«^tgiMA ^ -v ^^^Drm- 2 <^«m*iM^ -v 

^ <7) 4^ -IB ^ ^ « |o| T- ^ L ^ CO T- 6 « 

. ^%\zmmu\mn,w.t)^t^f!\^'kii:\.^h. 

[ 0 0 7 1 ] 

l^tiJO T'^ 1 comm^Mx ^ -7^22 i:|l2<7)'^^at«X ^ -y ^ 2 4 h (cEP^jD LTu^ 

w.mwmm.w.-^ o ic-t^. .010 tc^-t* 7 \z. itsot 1 (n-go. 2 5 m s)icfcv^T. ^ 

2 co«$^t*^Mx -y ^ 2 4 co^ 2 5]-Ji|)ii^icofiEtt 0.2Mmi:=5:»). ^2 (T^'Sm^^Mx 
-y ^ 2 4 m#T'T ^ y u -i. 3 >^«f*1-^ C iM^gJc^r-S i: i: ^ ic. :!|^%Bflc;>S^ 

[0 0 7 2] 

ifi5F^iJt2 (,^^ 2 M s)T-tt. ^ 2 cT^mrvtiMx ^ -y ^ 2 4 2 HTi^mffitfO{>igli1iqSBeE 
<7> 1 . 5 M m^^T-*>^^*». ^ 1 c;)mm^Wx -y ^ 2 2^^ 1 p||^«ffi*»0. 2 m mtfO-f* 
gic^ L . m\ <?^«'5v«MX -f -y ^ 2 2 ^#Tt+^>^7' -f y U - >- a >*fi|ff ^-^ c i: 

7-y^^iE(c. t-=5:^5*.a^-f£0<?)fia!rtcg?oT<^. 
[ 0 0 7 3 ] 

C<7)it^iJl3 (ciruTtt. m 1 co«fvfJ«x -y ^ 2 2 ti Ic ^ # T- -|- 4- T v u - 
3 >^fil«L/;t^.lBt )gro Tv^^fcd^. C<7)^.lBicfev^T. ^2fiO^Milt)iSX -f -y ^ 2 
4 lcigi/i§!]i]®BE^np^aLT^2 5ri^Mli^7 -y ^ L T ^ . :*:f£Bfl^;)^^^t« x -f v=f-^ 

[ 0 0 7 4 ] 

i 7 IC LT. -^^Bflx-am 1 <7)^mi8^t)l!iX -f -y ^ 2cO«rvlSIWlX -f -y ^ t^M 



t 0 0 7 5 J 

mm<^mmi T-a. 0 i 2 (a) tc^^ j; •? ic. m-Mmme 2 Rua^mmme 4 th^^'ir 

V =f t L T <}: v%o 
1 0 0 7 6 ] 

^ lc5r®)lt^ i: LTT^U 5 -':7/.^1^JlCptf fc*». AIT- if < t t ffe^O^H+tn . 
tiMOs Ti. Au. Cu-C'4;J:<. S fca#«'l±tt 5^^ ffl T =t J: v^, 

[ 0 0 7 7 ] 

z<r>^'nw-Mmjkummm-^\t. ^%mmii'mmzw^}^^i(irzm'&m,mm\zmnf}\z ^ 

[ 0 0 7 8 ] 

7 2 lkum2Ty :fj-7 3 Ic T MiS ^ US o ^ fcif 1 5ri^«i|i 7 ^Jkum2oim 

nm7Qt. zrih<n'^mnmcr>m\zmfi^$ fi. ^^W]m.m<r>j9-^ ^ <mfi^ 
^iirzm'&m.m7 8 t^^t. z^m^mm? s\zMLxwi i ^mmm7 4 Rum 2 

[ 0 0 7 9 ] 

m 1 Hj-i^ii® 7 4 tmmmm7 s i:<?5i^itttiii-'ft-jfitfti--5^ 1 pm«iii7 4<nm±mm 
T-*> . ^2 5ri;i«® 7 6 i:isis«ffi7 8 t mmitm^mm-t ^ ^ 2 o!mmm 7 6<nm. 

m7 6 tm^m,m7 s tx'm2<^m^mm:^^ -v ^*»i^n^$ tixv^-s, 

[ 0 0 8 0 ] 

WK.\t. mi ^mm,m 1 4 (rymvm . /? ^ ^b* 2 . 5 ^ m . 0 . 4 m m . -M ^ 5 0 0 

Mm. <?5df ^ -^Jb* 0 . 2 M mT-* *) . m 2 ^mmm 7 6 com^i^li. A»5 

Mm. *B6»0.4Mm. :R5)b»500Mm. IS S^ffi i: ^ ^ -v 1 . 5 a mT- *> 6 , Z 

J: 7 '5rffmT'*:h.l?|^m<?) Jf$l^ i t IS] <7) fl^ ffl ^ ^ ^ ^ i" S , 

^i?. 0 2 i:^MKltCl^I-£Oglittlctt|al-c^^-^^f^ Uf-, 
[ 0 0 8 1 ] 

z<7imii^<7>mnmm^ ^ y ^7 ox-n. mi ^mmm 7 4 7kum2 ^mm^^ 7 e tm^i 

^-(^Df^ 2 (^mmmm^ y ^<^IIIS«tii:<7).^.!5r-5.?g|5t^giiJcfl^fiST-# -5. ^<Dit<7) 

W]i^\z^K^x iimm<^ mm 1 tmnx'S>i, 

[0 0 8 2] 

tu mm^m\^rzmp^. s.nm^t£t^mmiitLxij^\.^, 

* rz'\n\zMmX'm •? S*liLAN5r t<^T > ^-i- -i ^^-^^ ^ ^ fflDPDKDual 

Pole Double Throw. jR<£ jR^) x y ^ ffl S C )b»T- ^ , 
[ 0 0 8 3 ] 

YKizmm.<7>mm i <r>m.r\mii&^ ■< -j ^ <nmm.-H'<k\z':>\^xm.^n^ ^ . 



[ 0 0 8 4 1 

tii'trzib<7)-n<^^ 3 mms e t . m^nm i 8^fl?fi!^ts/i:i6<?)m4 nasps s tt^mt^ 

$ tlTv^ -So 
[ 0 0 8 5 ] 

13 1 5 ajlih:^ Xco^'t-KElT-ab.S . 

ltjh^^N*-^7 X3 ItmVtX'^ *) . >) :nymm2<r>m 1 QOSPS 2 . m 2 IMIg^8 4 ;?cr^ 
laSPS 6 icj^fi^iL/^-f-n-pn-tt^^^^^gg 9 2.94.9 6^*LTv^S. 
[ 0 0 8 6 ] 

m 1 6 (a)7ii5 (e) C ^7)•Ptt\^^M x -y ^^SyiiXaST-*. *) , (a) 1 4 <?>B-Bjf^ 

li K 7 I v ^> r L. msmffi 1 8 . ^zmmm^FeAum e mm^^ 9 ^jf^kk^s ( 

0 2 ^J/EI 1 6 (b)#M), 
[ 0 0 8 7 1 

iXlc. u X h T^HittH 1 0 2 ^fl^fi!^ L (a 1 6 (c)#Ba) , C c?) ±JHc A IH ^ x ^x- >v 5^ 
'J > ric J: ±tt?t^. m^^x- 9 - ><7> I ~>- ^ h m I 0 4-^^ ^ ^ t LTAI/l^ECR^ 7 X 
v(c J: K 7 ^ X y ^> r L . mi 1 4 RUM 2 ^$imm 1 6 (0 1 

6 (d)#M)o 
[ 0 0 8 81 

fLT. U>'-Xh^l04 VifStt® 1 0 2 ^ ^ 7 X -7 T -y ^ > r ic J: •) L . m 1 

ih^^x'-^7 X 3 1 >- V 3>^ijx2 t^mmm^-t^ m i e (e)#j's). 

[ 0 0 8 9 1 

zco j^^\zLx . mi sroir®^! i 4 ;^c/m 2 Hrirffi^i 1 e <^ =): 7 >5r^/it<c^^if jt^^ 
^t* L ^ 't? T-^EtB L /2mm<iaiM x ^ y ^ ^ syit ^ .5 c t a^t- s » 

[ 0 0 9 0 1 
[ 0 0 9 1 1 

13 1 7 icfev^T. ^m<7>r^m2 ^«m^Mx ^ -y ^ 2 o o a. =i>ffi«2 xica^k^ 

Stifcmi7'>;<7-20 i;3cZ;fm2T>;;7-203 lcTMSS^|si^3b-o^5|5^ tifem 1 rT 

©im^i 2 0 2 . m 2 Hfi^M^ 2 0 4 ;^t/m 3 Hriii«ii 2 0 6 L . ^sri/j'Sffitj-en-? 

tfia:/7^^t-s cfc 7 iciifia^ ti. m2 nTio^'ii^i 2 0 4 id: ia { J m 1 ^imm 2 
0 2 i/^t^m 3 ^mmm 2 0 6 <r>itt3^ti^ *) ^^i^sii mi^^n. m 1 ^mmm 2 0 2 <7)tf>a^ 
t m 3 ^mmm 2 0 e <7^iti3itit itm-xitm^ ^TWfi^^ nT\.^?>. 

[ 0 0 9 2 1 



m4mmt^^2 l 4 Rum Q-mmm^ 2 1 e t^^L. SPOKSingle Pole Dual Throw. 

^ ^IC. ^1 m^iJSj^ 2 1 1 i: M 6 «ffi3S}^ 2 1 6 i: 1 HTIIimS 2 0 2<7)JiSfC. ^ 
2 mffiJ^T 2 1 2 h m" 5 2 1 5 i: ib^m 2 qri/j«iti 2 0 4 <?)«lc. ^ 3 m^K^T 2 

1 3 i:m4«ffi^-7-2 1 4 i: 3 nfilimffi 2 0 6 c75 tc ff^ $ ti T *d ^ . ^mmmj-iz 

o T s , 

[ 0 0 9 3 ] 

m 1 7 tc^F-r«mt^M:^ -y ^ 2 o o T-a. ^1 ^ mmm 2 0 2 i: m 2 Hj^it^i 204 
t\z^ *) m 1 <7^mn^m^ ^ "j^t^mm^n. m2'^mmm2 04 tm 3^mm.m2 0 e 

=5rfc. 13^1^ LT iSrv^ib^m^lSIM ^ -f y ^ 2 0 0 IJ . ltiL;</^-t- ;^.T-^i5*l. F*3gp 
[ 0 0 9 4 ] 

^fz. mi ^mmm 2 0 2jkum3 ^mnm 2 0 e ic^mfijic^s^Hrftg^or^ 2 Rn/imii 

2 0 4 <?>ll^Jgi/iS(tt. mHiOPEl^lif ^lilTi: -5 J: 7 tcii^$ ti, pif S <?5 0 ^ 1^ T oT 

[ 0 0 9 5 ] 

m:titprrm<r>m^mm^ 0 .2^5 i:-rnid:. m^ssifl^^ 5MHziii±ic L^ri+tiii=5r 
M#rr5iciiB^-r i: . JiietfOitd). !^(2)^fflv^T. m^mmwi-^ smzizt ?>rzib 

iz It. m^lt. 5]-|/i^^ic7):frtMlc T 'I 5 A ( l^g|5rE;^))b* 250MPa. -V>r$70CP 
a. >KT V >it 0 . 2 5 s 2.69 kg/m 3 ) ^fflv^ . 1:^ [± its w 1 m m . DiM 
0 M nis :ft$L*»5 0 Mmirftltt. 11^ tSIS^ li 5 MHz t « S /i&oJi^«^gp^<;>^(f^ 
ti2.4jumi:LTi-'.5. 
[ 0 0 9 6 ] 

s*fl5ici±^ 2 HrsA«^i 2 0 4 tt. mm-^miz:toK^Tm\zm i ^i]'i;im®2 o 2 Rum 3 
•y ^ 2 0 0 tt. ^1 <r)m^mm^ -i v =h7kum 2 <nm%^m7.^ v ^<7>\,^-riH}-i}*tyVii 

[ 0 0 9 7 ] 

m 1 7 iz^.-rmx'-a. m3^mmm2 0 6 tcSBi;)iiji]^i£^e(i/jDLTm2 5rifl«=iS2 0 

8 2 0 4 Rum 1 571/1^11 202 lc«||Ei»*!li]«£E^En^ LTv^^v^, 
[ 0 0 9 8 ] 

m 1 8 am 2 pri^«ffi<75^{£^7Ts-tiaT-*>-5o 

0 1 7 [z^^^m^m^^m 3 ^mmm 2 0 e <75SEKiiii!jn«jE^ 0 tc lt . mmtj^k 

- Xi-S i: , 0 18 fC^-r J: 7 tc. ^2 «r©i^fii 2 0 4 Ji-etl S#:tfOM7c;^IC J: *) (HW 
SsiS^T-m 1 BTi^«^i 2 0 2 i: 9 m 3 5J|^«i|i 2 0 6 i:<^ffl^J§ift-r.5, C <50 i: § . r> 

[ 0 0 9 9 1 

K\z%M<r>r^m2<n V =f-y r-m^\zr>\^xm.m-t 

fli^MPMil^m 3 Brt^-B® 2 1 4 lc6|7;/]DLTv^Tm2Brill«i|i 2 0 4 i: if 3 HT 

2 1 4 i: t)'mmLx\^i>'!^mt-h . Bf ^ij 0 ^3 ^mnm. 2 1 4 icw/jn ltv^^s 

SS!B^j§iJiffl]'«jE^ 0 tc -f S i: I5l Bf (c. ^ 1 pri[i|j«ffi2 0 2 tcgKffi^i^iJP'itjE ^ ^ , 

z<r>ii%. m2 ^mn.m 2 o 4 a. ^ik\^\t^ti\z j: m 1 ^mnm 202 :^is]icrf iiic 

l^^iL, $>h\zm \ ^mW.2 0 2 i:m2 Rri»®«2 0 4 i:<?)ffllcii< gfM;^»lc J: oT. 

+f ?t fi9tciivMj>a:']^jtoif 1 ^mnm 202 A^itiiiEiccts^ Lxm 2 5rift«)fi 2 0 4 



[0100] 

0 4 t-'m I ^mmm 2 0 2 xam 3 sm^s 2 0 e 7 -y ^ 3 ni*. ^ 2 5rs»mffi2 0 4 
**^-(ij:0<?)i^fliic^5 z t^3h*) m^o 

cfioE 2 nTi/i®^ 2 0 4 <75^<£ 0 <?)^.niib-.?5 . nnti-^w-h^LxWi 204$ 

^ 1 siri/j«® 2 0 2 Xttm 3 ^irt^m«' 2 0 e ic^l § jAty^^af^Jc tJ. ffl^^SBiftHiilil^JBEib* 
[0101] 

Zinfzdb. ±1560 m 1 c^^miiMx y 2 6omm*8lt«^ ^ v ^ <?) u -fti $ 

y'i^miz^ ^tzibiz . ^mmmmizMK^iwmLx^^^ii^mmtjX'it^j: < . m(r>mm 

[0102] 

m^it. m 2 ^mmm 204 \zfKz.x^mmE<^mmiz ^ 0 ^mt^m2 ^m^^mni- 
. z<7ym 2^ii)i^i)'m 3'sjm'mm2 0 6 \z]S:-rSK^rzmiz. m 3^ihmm2 0 6 izmwimw 
mE^B\iMLxmmt)iz ^*)m2 ^mi^^ 7 -v m 2 ^mi^<^mf±^mm-t ^ ^ 7 

[0103] 

*fc> m25Ti^®^i 2 0 4 1 nr|^fl:^i 2 0 2 Xltm 

3 qri/j«ffi2 0 6 ^| § 3A^ x- ^ ^v^. Z c;> m 2 2 0 4 ^^l#3A^/2^: §tcm' 1 

Rrift«ffi 2 0 2 3 Hiiij^^i 2 0 6 izmmmwrnB-keam^ ^ . 

[0104] 

c <?>iifiKic J: tiijr. 1; 1 Tijmnm2 o 2 ruWj 3^mmm 2 0 e izinnn-t ^mmnii-^ 

[0105] 

. RFMEMSX-f-y^lC^fflT-^j-So 
[l2lffi^ffim'5:lftB|^] 

[0106] 

im 2 ] mm<omm 1 <7)m 1 =f-&um 2 <^mtmit^ -i v 

[13 3] 0 2 

[0 4 ] -Jf^m^n.'smm^ -1 v 'f-<^mm'^'^mx^^. 

[13 5] m^\zm \'^m'mm<nm^'m.mt>-h<^iiLm.. m%^\zmm'k^.Ltzmx^h. 

[He] ^1 ^m'm.mtm-^mmthmm,Lx\^hii.m.xmm%mns.^i!ry\z Ltz 

[13 7 ] ^2 60«mt8l«x ^ -v =F\zisi-fi,m2 HTtSmiieSiDigJ^PE^^^-r I3T*> 

[13 8 ] m 2 '^m-m.m^m.<^mmm^-k^^-tm 1 <n\ u. i\:x^ <^m.^^\^^-^-k\^Tz 

13 T-*. -5, 

[s 9 ] mm<^mm 1 ic b-ij-^mm^m^ a -y ^^t^v^mt ^mt-^^mmm 
X'7Ftrzmx3r>*). (i)iityiKm^. witt^^m^^^-trnxshh. 



[13 1 21 w-nw-mm<7)mmtmmm<7^m.m<7)mm^^^^mT'3hi. 

[0 1 5] 

t±0 1 4 coi-miznm-f ^mmmx'3r>i,. 

[0 1 7] ^ltecoff?flg2«o-l5iJ^^i-«ll^;^^0-^^>§. 

[0 18] -^RE<7)ff$.ni2 fCtett^lg2HrSSl|:ffico^1S$^-r0T'«>€>. 





[0107] 
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.40.7 


0.200 
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i> 'J u > 


mm 
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> 2 1 1 


M 1 nm^^ 
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.212 


m 2 nmmi' 


6 


.213 




7 


.214 


m 4 mwii^f- 


8 


.215 


m 5 mm^i- 


9 


.216 


m 6 m.m^i- 



1 0 nw.mm^'i v 

12. 72. 201 ^1T>^- 

13.73. 203 m2'ry:h- 

1 4 . 7 4 . 2 0 2 mi sji^^^i 

16. 76. 204 %2 HTi/jmS 

1 8 . 6 2 . 6 6 . 7 8 

2 2 mi A -f -v ^ 

2 4 m 2 <7)'l:fvf^M:^ ^ 'V ^ 

3 1.32 mm. 

6 0 ¥ff¥«X^ 

6 4 . 6 8 '^mnm 

6 9 iPSS 

8 2 

8 4 m2IIflg|5 

8 6 ^3 (fflgP 

8 8 m4[M]gI5 

9 2 . 9 4 . 9 6 ^jeg^ 

1 0 2 ifl|!|4/l 

10 4 U i'- ^ h ^ 

2 0 6 m 2 '^mn.m 



immz] mm 
[m 1 ] 




9 



[1^1 2] 

10 




1 13 5 ] 
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im 9 1 
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(a) MEMSX y 5=- :ty 
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(b) MEMSX-Tyf- ;*->tfe^ 



[H 1 0 ] 




tl t2 t3 ^f^ (^fis) 



mil] 
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(a) 




(c) 



22 24 




(d) 



[[21 1 3 1 




[016] 




imi 7] 




[mm] 

$ ntzm I T y ij- \ 2 1kU%2-Fiy i]~ \ 3 tcTMffi^ISIS)b-o^5|§$ n/i^ 1 HTi/im 
«il 4^vm2Drtm<il 6 i:. Ctl-b^rt/j^i^lcjlt® L/illI^m<S 1 8 t^^U. 
fi^fcmM^fe^O^^ 1 nrilim« 1 4 i: m^Mli 1 8 i: JC J: ») i&mi£iKi/|Srfi65rm 1 <7)«m 

A -f -y ^ 2 2 ti. ffijrtfifSlc^itVWfia;':^^^ 2 oTiliSffi l 6 h W&'m.Mi 1 8 

>L. m2 5ri;j«ffii e )b*S7c;^tc* •JM3IlcIlI'tSgi/jtTm2<7>mm«t«X'f -v^ft^jf 
ilT-:4-v L. SoT§f::l^2 5rilim«l 6 ^ i&l|gifl«JET- 7 -y ^ L T . 2 
-y ^ 6* > "t -5 o 
[MiRS] 1212 
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